ROTARY ELECTRIC MACHINE HAVING STATOR COOLANT PASSAGE MEANS 



CROSS REFERENCE TO RELATED APPLICATION 
The present application relates to and incorporates herein 
5 by reference Japanese Patent Application No. 2000-380635 filed on 

December 14, 2000. 



BACKGROUND OF THE INVENTION 

The present invention relates to a rotary electric machine 
10 mounted within a passenger car, truck or other vehicles, in which 

heat -generating bodies are cooled by circulation of cooling medium. 

In JP-A-59-209053, it is proposed to provide, in a rotary 
electric machine, a flexible damping member between a stator core 
!J! and a housing to restrict resonance noise due to vibration of the 

stator core. However, because the damping member is disposed 
proximate to the stator core, the damping member is heated due to 
an excessive current loss of the stator core or the like . As a result , 
the damping member is deteriorated. Further, the stator core is 
likely to be moved by magnetic force of the rotor due to decrease 
20 in holding power of the stator core. 

In JP-B2-5-16261 (USP 4 , 818 , 906 ) , in a rotary electric machine, 
a coolant passage for flowing engine coolant is formed in a housing 
to cool electric components such as an armature coil and a commutating 
device. However, when the coolant passage is formed in the housing, 
25 the housing is necessarily decreased in thickness to maintain a 
size of an external form or an axial length of the rotary electric 
machine. Accordingly, rigidity of the housing is lessened, and as 
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a result, magnetic noise is likely to increase. 

SUMMARY OF THE INVENTION 
The present invention is made in view of the above problems, 
5 and it is an object of the present invention to provide a rotary 

electric machine mounted on a vehicle, in which a temperature rise 
of a damping member is suppressed and magnetic noise is decreased. 

According to the present invention, a stator coolant passage 
means including a damping member and a stator coolant tube is provided 
1?> between a housing and a stator core to surround the outer periphery 

of the stator core. Therefore, the stator core is cooled by coolant 
5^^! flowing in the stator coolant tube so that the temperature rise 
*U of thedampingmember is suppressed. Accordingly, the damping member 

~: is restricted from deteriorating due to high temperature and 

15 maintains flexibility so that a stator is prevented from moving. 

Ik* 

Further, vibration of the stator is suppressed, and as a result, 
magnetic noise is decreased. 

Moreover, an additional coolant tube is provided near other 
heat-generating bodies . In this case , the coolant flows in the stator 
2 0 coolant tube prior to the second coolant tube . Therefore , the coolant 

flowing in the stator coolant tube is not affected thermally by 
the coolant flowing in the additional coolant tube. Accordingly, 
the temperature rise of the damping member is effectively restricted - 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Other Ob jects , features and advantages of the present invention 
will become more apparent from the following detailed description 
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made with reference to the accompanying drawings. 
In the drawings: 

FIG . 1 is a schematic cross-sectional view of a rotary electric 
machine mounted on a vehicle according to a first embodiment of 
the present invention; 

FIG. 2 is a partially enlarged cross-sectional view of the 
rotary electric machine according to the first embodiment; 

FIG. 3 is a schematic cross-sectional view of a rotary electric 
machine according to a second embodiment of the present invention; 

FIG. 4 is a partially enlarged cross -sectional view of the 
rotary electric machine according to the second embodiment; 

FIG. 5 is a partially enlarged cross-sectional view of the 
rotary electric machine according to a third embodiment of the present 
invention; and 

FIG. 6 is a partially enlarged cross-sectional view of the 
rotary electric machine according to a fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention will be 
described hereinafter with reference to drawings. 
(First embodiment) 

AS shown in FIG. I, a rotary electric machine mounted on a 
vehicle comprises a front housing 1, a rear housing 2, a damping 
member 5, a stator 6, a rotor 10, a corarautating device 13, a voltage 
regulator 14, a brush device 15, and a rear cover 16. 

The front housing 1 and the rear housing 2 are formed into 



a cup shape by alviminum die-casting, and fixed to each other by 
press-contacting openings thereof and by threading with a plurality 
of bolts (not shown). 

The stator 6 is fixed at an inner peripheral side of the front 
5 housing 1. The damping member 5 and an annular flat coolant tube 

( stator coolant tube ) 4 1 for defining a coolant passage are sandwiched 
between the stator core 6 and the front housing 1 as a stator coolant 
passage means. That is, the stator 6 is surrounded annularly by 
the damping member 5 through the stator coolant tube 41 inside the 
li front housing 1. The damping member 5 is made of flexible resin 

Z and formed into a cylindrical shape. As shown in FIG. 2 , the damping 

"I member 5 is installed between the inner peripheral surface of the 
,^ front hous ing 1 and the outer peripheral surf ace of the stator coolant 

tube 41. 

15 The stator 6 consists of a stator core 61 and an armature coil 

62 provided in a plurality of slots formed in the stator core 61 
to surround the stator core 61 . The armature coil 62 protrudes from 
both axial end surfaces of the stator core 61 to form coil ends. 
A high thermal conductive resin 7 including filler is filled between 

20 one side of the coil ends of the armature coil 62 and the inner 

wall of the front housing 1 and between the other side coil end 
and the inner wall of the rear housing 2. 

The rotor 10 consists of a field coil 101, pole cores (field 
cores) 102 and 103, and a rotary shaft 105. Therotor 10 is constructed 

25 by sandwiching the field coil 101 between the pole cores 102 and 

103 and by press-fitting the rotary shaft 105 therein. A pair of 
slip rings 106 and 107 is provided near the rear side end of the 
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rotary shaft 105 to electrically connect both ends of the field 
coil 101. 

A cylindrically-shaped bearing box 8 is integrated to the front 
housing 1, and an iron-made bearing box 9 is fixed to the rear housing 
2 with bolts (not shown) . The bearing boxes 8 and 9 house bearings 
11 and 12 to support the rotor 10 rotatably therein, respectively. 

In addition to the stator coolant passage means having the 
stator coolant tube 41 around the stator core 61, a coolant tube 
42 for defining the coolant passage is provided in the front housing 
1 and coolant tubes 43 and 44 for defining the coolant passages 
are provided in the rear housing 2, as shown in FIG. 1. The coolant 
tube 42 is disposed in the inner axial end wall of the front housing 

1 to face and contact the high thermal conductive resin 7 in the 
axial direction. The coolant tube 43 is disposed in the inner axial 
end wall of the rear housing 2 to face and contact the high thermal 
conductive resin 7 in the axial direction. Further, the coolant 
tube 44 is disposed in the inner wall of the rear housing 2 that 
is perpendicular to the rotary shaft 105. 

Further, as shown in FIG. 1, electrical components, such as 
the commutating device 13, the voltage regulator 14 and the brush 
device 15 are attached to the axial outer surface of the rear housing 

2 by bolts or the like. The commutating device 13 and the voltage 
regulator 14 are opposed to the coolant tube 44 through the rear 
housing 2 in the axial direction. The electrical components are 
covered with a steel-made rear cover 16. 

In this rotary electric machine, when rotation force from an 
engine (not shown) is transmitted to a pulley through a belt and 



the like, the rotor 10 rotates in a predetermined direction. Then, 
when excitation voltage is applied to the field coil 101 of the 
rotor 10, each claw portion of the pole cores 102 and 103 is magnetized 
so that three-phase alternating current voltage is generated by 
5 the armature coil 62 . A direct current power can be produced from 

an output teinninal of the commutating device 13. 

In this power generating state, the output current flows in 
the armature coil 62 and the commutating device 13 , and the excitation 
p current for the field coil 101 flows in the voltage regulator 14. 
1 0_ Therefore, each of them generates heat . In the present embodiment, 

the above heat-generating bodies are cooled by coolant flowing in 
• the coolant tubes 41, 42, 43 and 44. Here, an engine coolant is 
f used as a coolant medium, for instance. 

Acoolant inlet 4 00 and a coolant outlet (not shown) are provided 
15 on the stator coolant tube 41. The engine coolant sucked from the 

coolant inlet 400 flows through the stator coolant tube 41 and is 
discharged from the coolant outlet. Since the stator coolant tube 
41 is disposed between the damping member 5 and the stator core 
61, the stator core 61 is effectively cooled by the coolant flowing 
20 in the stator coolant tube 41. Moreover, heat transmission from 

the stator core 61 to the damping member 5 is suppressed. 

Similar to the stator coolant tube 41 , the engine coolant flows 
in the coolant tubes 42 and 43 to sufficiently cool the front side 
and rear side coil ends of the armature coil 62 through the high 
25 thermal conductive resin 7, respectively. Further, the engine 

coolant flowing in the coolant tube 44 cools the commutating device 
13 and the voltage regulator 14 through the rear housing 2. 
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According to the present embodiment , the damping member 5 is 
effectively cooled down by the coolant flowing in the stator coolant 
tube 41 that is disposed in the inner peripheral side of the damping 
member 5. Therefore, the damping member 5 is restricted from 
5 deteriorating and losing damping performance due to the temperature 
rise. Accordingly/ the damping member 5 can maintain holding power 
to restrict the stator 6 from moving. In addition, since the damping 
member 5 maintains flexibility, vibration of the stator 6 is 
restricted so that magnetic noise is reduced. 

IS In addition, since the coolant tubes 41, 42, 43 and 44 are 

separately arranged from each other, it is preferable to flow coolant 

«. separately in each of the coolant tubes . Therefore, it is restricted 
that the coolant flowing near the high temperature portion flows 
into the other coolant tubes that are disposed near the lower 

15 temperature portion. Specially, the coolant flows in the stator 

coolant tube prior to the other coolant tubes 42, 43 and 44. Thus, 
the coolant flows in the stator coolant tube 41 is not thermally 
affected by the coolant flowing in the other coolant tubes. 
Accordingly, each of the heat-generating bodies being in different 

20 temperatures is successfully cooled. Here, the coolant inlet 400 

and the outlet (not shown) may be shared with the other coolant 
tubes 42, 43, 44 as far as the coolant can flow in the stator coolant 
tube 41 prior to the other coolant tubes . In this case, for example, 
a connecting tube (not shown) may be provided to connect the stator 

25 coolant tube with the other coolant tubes. On the contrary, the 

coolant inlet and outlet may be individually provided on each coolant 
tube . 



(Second embodiment) 

In the second embodiment, as shown in FIGS. 3 and 4, a tubular 
damping member 51 may be used in place of the combination of damping 
member 5 and stator coolant tube 41 of the first embodiment. The 
5 damping member 51 has a hollow therein to define a coolant passage 
45. That is, the damping member 51 functions as both a damper and 
a coolant tube as the stator coolant passage means. 

The stator 6 is fixed to the axial inner peripheral surface 
S of the front housing 1 sandwiching the damping member 51 defining 

X^j the coolant passage 45 therein. The damping member 51 is in an 
;^ annular-shape and has the hollow in the middle like a flat-tube, 
as shown in FIG. 4. The damping member 51 is made of the flexible 
resin and fixed between the front housing 1 and the stator 6. The 
damping member 51 is cooled directly from the inside by the coolant 
15 flowing in the coolant passage 45, so that the temperature of the 

damping member 51 is efficiently decreased. 
(Third embodiment) 

In the third embodiment, as shown in FIG. 5, a damping member 
52 is used in place of the damping member 51 of the second embodiment. 
20 The damping member 52 is constructed by bonding a pair of plate-like 
damping member 521 and 522 , and each of which has grooves for defining 
cooling passages 45 . The damping member 52 is wound around the outer 
periphery of the stator core 61, and fixed to the inner peripheral 
surface of the front housing 1 . Similar to the second embodiment, 
25 the damping member 52 is directly cooled by the coolant flowing 

inside of the damping member 52. Although the grooves are formed 
on both of the damping member 52 1 and 522 in FIG . 5 , it may be preferable 
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to form grooves only in one of the damping members 521 and 522 to 
form the cooling passages 45. 
(Fourth embodiment) 

In the fourth embodiment, as shown in FIG. 6, the cooling 
passages 45 may be formed by inserting a pair of plate members 531 
and 532 into the damping member 53 . Each of or one of plate members 
531 and 532 forms a groove on the surface to define the cooling 
passage 45 by being bonded with each other. In this case, the plate 
members 531 and 532 are made of a material harder than that of the 
damping member 53 so that the plate members 531 and 532 defining 
the cooling passages 45 are restricted from being deformed during 
installation of the stator 6. Therefore, the coolant can stably 
flow in the cooling passages 45. 

The present invention should not be limited to the disclosed 
embodiments , but may be implemented in other ways without departing 
from the spirit of the invention. 



